nt sented by a dot. It has no a: 
is repre no dimensj 
we 5 enoted by capital letters A, B, 
pon made by sharp pencil is a point. 
he 


ps? _ trical line is a set of points that extends endlessly j 
gry jength. The arrow heads show that the i eat the 


INE goes on en 


directions i. 
dlessly on either side. 


€., aline has ng end points, 


A 
denoted by small letters £, m, n, B 


gs ale 


ine 5¢ an ~ ott ' : 
pe gegment is a line which has end points, In 


the fi te, th F 
Abe oaing ‘A’ and 'B' is a line-segment. Ste The Part ofthe line between the points ‘A’ 
in 
SiS oy or et 
tine segment AB is represented as AB Or segment AB. 
The 


and 


legs isa set of points. It is a flat surface with length and breadt 
aie directions. Small letters are used to denote a plane. 
in 


4 
+ 
—> 
: all 
fi f a wall. 
ag Surface of a sheet of paper, surface o 


ints 
De i that belong to the same plane are called coplanar points. 
The pon ; 


h. A geometrical plane extends endlessly 


| Coplanar lines 


lines. 
: The lines that lie in the same plane are called coplanar Jin 


s 
Fé / 
7Q 


d. 

s : ace. It has no en 

Teo: 1 set of points, lines and planes !s called a sp semen 
a : joining them. The distance be 

Distance between two points gment jo 


| . f the line se 
| The distance between two points A and B is the length o 

| Sand B is denoted by d(A, B) or AB: f M is an interior point of AB, — 
Midpoint point of AB; ! 


/ eet e the mid 
Given a line segment AB, a point M is said to b 


a cael 
— 
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dicular bisector ; —_ 
vir fe casts through the mid point 'M’ Z a line segment AB and perpen dicular ie AN, 
perpendicular bisector of the line segment ‘ , at, 


Collinear points ; ‘ : 
If three or more points lie on a straight line, then those points are called collinear points. 
A BcCOD E 


A, B, C, D, E are collinear. 


Non-collinear points li ints 
The points which do not lie on the straight line are called non-collinear points. 
el eH eG 
<< ef 
ABCD E F 


G, H, I do not lie on the straight line 'f’. 
Hence, they are non-collinear points. 


Types of angles 


Acute angle 
An angle which is less than 90° is called an acute angle. 


A | 
Cc 
Right angle 


An angle which is equal to 90° is called a right angle. 


B 
90° 
a 75 
Obtuse angle 


An angle which is greater than 90° but less than 180° is called an obtuse angle. 


B \ 
‘ c 
Straight angle 


An angle which is equal to 180° is called a straight angle. 


180° 
a ee a ers 
B A C 
Reflex angle 
An angle which is greater than 180° but less than 360° is called reflex angle. 
A C 
B 
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poe crore angle 
An angle which Is exactly equal to 360° 


Is called a complete angle. 


360° 

fs) angle td 

angle is said to be a zero angle w 
pat of angles hen two rays coincide and the measure of angle is 0°. 

plementary angles 

um of the meas 

when the s ure of two ang! A 
angles: ; Sles Is equal to 90°, then the angles are said to be complementary 

ix + Ly = 90 


zx and Zy are complementary angles 


y 


supplementary angles : 


en the sum of the measure of , 
wh "wo angles is equal to 180°, then the angles are said to be supplementary 


les. 
wide + Zy = 180° ‘ 
., 2xand Zy are supplementary, YAK 
Adjacent angles 


les having the same vertex and aco ete 
epi cert ere mmon side and which lie on the opposite sides of the common side 


c B 


) 
Angles AOB and COB with common vertex O and ietieure side 
Linear pair of angles 


Two adjacent angles are said to form a linear pair of angles, if they lie on the same straight line. The two 
non-common arms are opposite rays. 


OB are adjacent angles. 


C 


The sum of two adjacent angles of a = pair of sche is 180°, hence they are also supplemeniary. 
Congruent angles 

Two angles are said to be congruent if they have the same measure. @ C 
Vertically opposite angles 

It two lines AB and CD intersect at a point 'O’, then the pair of angles 
ZAOC and ZBOD is said to be a pair of vertically opposite angles. Also ZAOD 
and ZBOC form another pair of vertically opposite angles. 

Angles forming a pair of vertically opposite angles are congruent (or equal). 0 B 
Interior of an angle 


It {s a set of points on the same side of the lines f 
C 


oP 


orming the angles. 


ee EE OS UT CA is Ed AGUAS E> Aa 


‘ | 89 


cn ER ST 
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Class IX “< , 

ae 

P 

a lie on the angle or in its interior 
jg the set of polnts: whl n 
Exterior of an angle Is He * 
vB 


cam of the meas | 
¢ sum 0 oth sides of the transversal 


= inside the parallel lines and on b 


Th 
f the transversal. 


on the same side o 
n both sides of the 
transyer, 


parallel lines and o 


gles are the ang ide of the transversal with one angle interio, 
and 


are the 


nd the angles are M 
rallel lines, 


me $ 
djacent angles. 
then the corresponding angles are ea, 

. ig i 


(iii) Exterior an 
Corresponding angles 


other angle exterior @ 
r pa 
) Ifa transversal intersects two coplanar P 


g angles enom the transversal and are not adjace 
nt angle 


es lying on either side of 


cofrespondin 
Alternate angles are the interior angl 
properties of 
ight li ds over another are together equal 

() The adjacent angles formed when one straight line stan QUA! to tug 5 ch 
angles i.e., 180°. . 
uter arms are on a straight line. 


cent angles are supplementary then their o 


(ii) If two adja 
the four angles so formed are together equal to four right angles | 


(iii) If two straight lines cut one another, 
ie,, 360°. 

(iv) If two straight lines cut one another, the vertically opposite angles are equal. 

es meet at a point the sum of all angles so formed at that point is equ | 


(v) When a number of straight lin 
to four right angles i.e., 360°. 


| 64a. Properties of parallel lines 


(i) If a transversal intersects two coplanar parallel lines in such a way that 


<n 
bee TE ey A Rime ow 


(a) A pair of alternate angles are equal then the two lines are parallel. 
(b) A pair of interior angles on the same side of the transversal are supplementary, then the two lines ; 
are parallel. : 
a 
(ii) If a transversal intersects a pair of parallel lines, then 
a) The interi 
5 e slediaad angles on the same side of the transversal are supplementary. | 
) Each pair of alternate interior angles are equal , 
(iti) Straight lines whi a 
g which are parallel to the same straight line are themselves parallel to one another. j 
i 
| 


(i If 
4 (iv) apes Pele more parallel straight lines and the intercepts made by them on any transve 
, then the corresponding intercepts on any other transversal are also equal. 
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Euclid's Postulates 


eres | 
yiste » may be drawn from an 3 ' 
por line may Y One point to any other point, 


ate-2 . ' 
ott ated line can be produced indefinitely, 
ale 


ate-3 
n be drawn with any centre and of any radius, 
aan a 


gist angles are equal to one another. 


pte-5 
p aright line falling on two straight lines makes the interior angles on the same side of it taken together 
agy wo right angles, then two straight lines, if produced indefinitely, meet that side on which the angles 
hen two right angles. 
are 


Theorems 
a ne a 'n! not lying on 'f there exists a unique line 'n' passing through ‘p and 
ine ‘f’ ry point p no ; 
For every line 2 and for eve 
parallel to f, x J 
Dt 
" ra , 
Pd ~ 
/ 
ra ™ 
. arall h 'p and 
through Pp 
d only one line which passes 
ae eka ssn ‘¢ then there js one an 


We saline and ‘p' is a point not on 
“Nparalel to '¢. pee 


Scanned with CamScanner 


>, | 


Class IA 


Two lines which are both parallel to the same line are parallel to each other. 
m 


—————— 
f ———— 
<P 

Theorem-4 (linear pair axiom) 

If a ray stands on a line, then the sum of two adjacent angles so formed is 180°, 


Theorem-5 
If two lines intersect, then the vertically opposite angles are equal. 


Theorem-6 (corresponding angles) 

If a transversal intersects two parallel lines, then each pair of corresponding angles are equal, Conver, 

a transversal intersects two lines, making a pair of corresponding angles are equal, then the lines are ret f 
el 


A 

lho 

473. 
' 5 6 m 
| 877 

B 
41 = 45, 244= 48, 22 = 26& 2=Z7 

| Theorem-7 


If a transversal intersects two parallel lines, then each pair of alternate angles are equal. 


Z2= 241, 23 = 24 
Theorem-8 


| If a transversal intersects two parallel lines, then each pair of consecutive interior angles are supplementary. 


22 + 21 = 180° & 44 + 23 = 180° 

Theorem-9 

If a transversal intersects two lines in such a way that a pair of consecutive interior angles are supplementaly, 
then the two lines are parallel, 
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ultiple choice questions , 


M 
1. 
In the above figure (not to scale), BG Tl Sa _ 
palt and a, b, c and d are the angles fo PR || QS. Each pair of parallel rays {s intersecting the other 
11) 80° (2) 70° med. If c = 120° then a is 
: if x° Is the measure of an angle which bon ’ (3) 60° (4) 90° 
is - to its supplement, then x/y? is Nel fo its complement and y* is the measure of the angle which 
(1) (2) 
In the figure given below (n (3) 0.5 
5. ot to scale), M (4) 2 
= (ZPAC : ZCAN), then ( ZMAB 4 ae. OP intersect at right angles. If (ZMAB : ZBAP) = 2: 1 
M 
B 
A | 
| nS 
(1) a (2) 90° (3) 30° (4) 6 
| 4, _ Inthe figure below (not to scale), MN is a straicht | 0° 
| and y° is s raight line. ZAOB = 120°, ZD0C = 100°, the relation beituden 
(1) x° = 2y° (2) y° = 2x° (3) y® = x° (4) x° = 3y° 


5. In the figure below, EFand Gffare parallel to each other. If GJ is the transversal, ZIGH 


) ‘ es y° and 
ls ZFIG = 3y° then the ratio of the supplement and the complement of y° is 
FE. k aa 
j G H 
: (1)2:1 (2)3:1 (3)4:3 (4)3:2 
15 Ifthe figure below, GD is parallel to RS. ZEMG = 90°, ZGMD = y*, ZCME = x° and y° = ~. Find 
| ZFNS : ZFNR. 
: AY 
D 
r -_ 
, S 
i N 
F 
(1:2 (2)2:1 @1+1 (4) 3:2 


93 
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D 

° and ZDCE = 30”, then fing 

aD. It ZBAE = 20° 9" nd ZAE 

In the above figure (not c scale), ABIICD (3) 50° (4) 55° C, 
B 


° 5° 
(1) 30 2) 4 r 
8. 
i z Find ZAO 
° 38 |!1CpD.- Find ZAOB. 
, = 125°. v= 135° and AB 
7 ie atone figure (not to an x 3) 80° ap 100 . 
9, _ In the figure below (not to scale), 4 || m || 9, P and q are transversals, ‘ > 1 and DE Say 
| Find EF. 
A Dye 
B Em 
Fyn 
(1) 3 cm (2) 2 cm (3) 5 cm (4) 2.5 cm 
Find the difference between x “ 
y. 


10. In the figure below (not to scale), a || b, and x = 130° ABI CD- 


(1) 80° (2) 70° (3) 60° (4) Data inadequate 
11. In the figure below (not to scale), AB||DE and BC|l EF - lf ZHEF = 60° and ZDEB = 120°, then find the 
ratio of ZABG and ZEBC. 
G 
B 

AAAS 
sPYE “c 
| > fi | 
H F 


12. 


In the above figure, £ || m and ¢ || my. If ZACB = 40° and ZDBC = 110°, then find ZQPR: 
(1) 60 (2) 70 ae Deay 
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in the above AABC, ACIIDE and DEW EG. y ZEDE = 65 


u) 65° (2) 70° then find ZEGA, 


(3) 115° 


Qs. Each Pair of 
Paralle} i . 
C= 110% then 2B etina the other pair. 2A, 2B, 


- gn the below figure PQ || RS and PRI (4) 150° 


: yeand ZD, are the angles formed, If / 


(1) 90° (2) 110° (3) 100° (4) 120° 
: The ratio between the complement and the supplement of an angle is 1: 2. The angle is 
(1) 90° | (2) 180° (3) 135° (4) 0° 
6 MN and OP are two straight lines intersecting at R. If ZORN = 5/2 (ZORM), find ZNRP ; ZMRP. 
M P 
R 
Oo N 
a) 2:5 (2) 5:2 read enh 


17, AB, EF, and GH are parallel lines, also EB and GF are parallel to each other. If the supplement of the ZABE 
is 151.5° then the complement of the ZFGH is 


A B 
E F 
G H 
(1) 61.5° (2) 79.8° (3) 90° (4) 28.5° 


18, Both AB and CD are parallel to EF and are perpendicular to GH. GH and W are parallel to each other. 


If KL: LM = 2: 3 then ON: OP = ~ 


2.3 (2) 3:2 95 
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B Al 
19. : = Uy 
E vC wA 


= ° ZAQE = 80°. Find ZPAQ. 
In the above figure, AB||CD||EF , ZDPA = 130 =) i (4) 80° 
(1) 30° (2) 25° 


20. 


é C = 80°. Find 4p 

In the above figure, AF | BE and AB I FE. ZAFE = and ZBA' rm" on CE, 
(1) 120° (2) 100° we 

21. 


In the above given figure, {jml|n. PQ : QR = 4: 3 and LN = 21 cm. Find the lengths of LM and MN ln ey 
respectively, 
(1) 9 cm, 15 cm (2) 9cm, 12cm (3) 12 cm, 9 cm (4) 15 cm, 9 om 
A 
22. 
mM) 
m L 
In the above figure if 2 || m and 4 Il m,. If ZBAC = 55° then find ZQPR. 
(1) 60° (2) 75° (3) 55° (4) 125° 
23. A 
FE 
D E 
B Cc 
a) ee aor  DENEC, EPIDC, 40 80° and “ae — 40°. Find ZBCF 
(3) 60° (4) 70° 
24. a: | 
BF G@<¢ 
In the figure above 


(not to scale), 


find ZAEF. 
(1) 30° 


“FIIGD, AEIEG, ADIIBC and 2DCG ~ 100°. If ZCDG = 40%, ther 
(2) 40 (3) 150° — 
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go 
fiqure above (not t a R 
In g © scale), 4BIIPO and AG IPR. It ZBAC = 70° 
(1) 30 (2) 50° ksi eer ‘ “ ZPQR = 50’ find ZPRQ. 
) 80° 
96: ' 


‘qure above (not ey en ees 
in the fig (not to scale), AF I|BG||PO, ABI EF and ABIIFG. ZABC = 30° and ZFGE = 70” 


Find ZCDE. 
(1) 20° (2) 40° (3) 60° ; (4) 80° 
A B 
gr. e 
Cc 
‘ ] 
E rf G 
mn) In the figure apare tet to scale), EFG is a straight segment. ZABD = 60°, ZHDC = 60°, ZBGE = 80° and 
AFE = 30°. If DH bisects ZBDC and 7 bisects ZDFE then find DBG. 
a) 30° (2) 40° (3) 50° (4) 60° 
08. ake 
e b 
f a 
3 Ih+4 


In the figure above (not to scale), the values of angles a, b, c, d, e, f, g and h are consecutive integers in 
increasing order. Find the value of a. 


(2) 39 (3) 40 (4) 41 


(1) 38 

| 429. There are two angles a and b such that a = b + 15° If the supplement of 3b is twice the complement of 
b + 15° find the value of a. 
(1) 30 (2) 45 (3) 50 (4) 55 


i 

! 
aL — — : F tively. If AC Il DE 
i 30. Inthe figure below (not to scale), AC and PF are bisectors of ZBAD and ZADF respectively 

; then find the measure ZBAD + ZADF- 


¢ 


} 
f 
i 
{ 
1 
|! 
H 
{ 


(4) None of the above 


(1) 100° (2) 80° 
97 
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31. 


32. 


33. 


34. 


35. 


Class IX 


» In the above figure, ¢ | 


sions ALL 
ee. i ZEDF = 70°, then find ZKLC 4 2K Ry 
ae. pe yBe nd ACN . 
given figure, AB|| EF » D D 


In the 


. o (4) 80° 
10° She ZDBC = x, ZBDC 
(1) 70° (2) 1 _ == and EDI\ EF: f ZABP = ‘ = LADg _ 
In the figure below (not to scale), AB | cD airect? y 


' e following is C 
ZBCF = s and ZDCE = t, then which of th B 


ee ()x=yst=5 (4) None of the above 


(l)x=tandy=s d ZDEG = 140°. If ZBHJ = 22HGE then find Ly 


In the figure below (not to scale), AB || CD, ZAHF = 50° an 


(1) 10° (2) 20° (3) 30° (4) 40° 


In the figure below (not to scale), 4 and Cp intersect at the pointO. ZAOC = 100° and Gp is the bisecto 
of ZAOD. Find the measure of reflex 7POB. 


Cc 
(@) 
P 
D B 
(1) 200° (2) 190° 
(3) 210° ° 
If the difference between a | i ' (4) 220 
oka n angle and its supplement is 100°, then find the ratio of the larger and the smale 


(1)3:2 (2)7:1 


(3) Both (1) and (2) (4) None of the above 


m, @ | m™ 
’ 1 | m,, ABI Cp an =a 
(2) 56° aod BODE. If 7 


PAB = 28° ind ZDEQ. 
(3) 84° 28°. Then find 2D. 


(4) 52° 
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CG|| AB and 4B) Ge 
° AE || HD. If ZFPD = 40° ‘ 
(!) 40 (2) 80 —— . Then find ZAED. 


(4) 140° 


A 
98. 
, . G 
F 
E 


In nee figure, EF|| AG, ABIICDIIFG and AGIIBC. If ZEFG = 70° then find ZBAG — “BCD 
(1) 70 (2) 40 (3) 80° - — 


al 7 


In the above figure (not to scale), E and F are the 
and ZADE = 70°, and ZBCE = 40°. “DEC is 


(1) 70° (2) 40° . (3) 110° (4) 120° 


\/ 
/\ 


mid points of AB and CD respectively. ABIICD, BCIIAD 


40. 
A 
B C 
E 
D . 
In the figure above (not to scale), AB produced to E, ZABC = 3/BAC, ZACB = 6ZBAC and ACis 
parallel to BD then find ZDBE and ZCBD, 
(1) 54°, 108° (2) 18°, 108° (3) 54°, 100° (4) 18°, 54° 
AL, A 


In the above figure (not to scale), GFIIBC, AB||PQ and ACIIPR. If 2x = 40° and 4y = 110°, then find ZQPR. 
(1) 70° (2) 80° (3) 60° (4) None of the above 


IF 
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42. __,,. AL 
In the above figure (not to scale), 4B || QP Il SD and also QR |l DP. Find x, 
(1) 40° (2) 140° eae (4) None of the 
43. Inthe given figure, ZBDE = x°, ZFBG = (x + 2)° and ‘s boy, 
G 
ZBED = (x + 7)°. Find the value of x. 
(1) 58 A Cc 
(2) 57 
(3) 60 D 1 
(4) 61 
44. . 
GA H 
I Cc J 
F D 


In the above figure, GH || IJ, AC. || BD, AB and CD are bisectors of ZEAH and ZFCJ. Find zap 
if ZBAC = 3ZBDC. 

j+*) s{4):80° (2) 90° (3) 100° (4) 110° 

45. The supplement of an angle and the complement of another have the sum equal to half of a com 
If the greater angle is 10° more than the smaller, find the smaller angle. 


D+ Lap. 


Pete ange, 


(1) 40° (2) 35° (3) 45° (4) 30° 
46. In the figure below F/|| AD, BE||CD, 4BGH = 130° and ZCHG = 120°. If AB\CE » then fing 
ZA + ZD. , 
B Cc 
F J 
A E o 
(1) 130° (2) 120° (3) 110° (4) 100° 


47. In the figure below, m || 2 || n and PT || QR. If ZTUV = x, ZQRS = y and ZQVW = z, then which o 


the following is necessarily true ? 


ined 
(1l)x>y=z (2)x<y=z (3)x=y=z (4) Cannot be determine 
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| per figure below, BC 
jg ie =  BCIAE and APBD. if ZCBD = x and ZFAE « y, then find Ix - yl. 
j 5 B : 
, y 
A E 
0° (2) 20° 
a = (3) Cannot b 
in the figure below AB| FC, AE\ BG and TS a e determined (4) None of the above 
49: the en which of the following is correct? II BD. If ZF = x, ZC = y, ZEAB = k and ZABD = p, 
‘> B 
e ED c 


ekandy=p (2)x= ya 
dl) * Pandy =k (8) Both (1) and (2) (4) None of the above 


below, ADy GE, 
in the figure » AD|| GB||FC|| ED and BFIICE (not t _ _ 
50. CED * = pand ZCDE = q, then x - y js || CE (not to scale). If ZABG = x, ZGBF = y, 


(t)p-9 (2)q-p (3) Cannot be determined (4) None of these 
51 in the figure below, RT | SQ (not to scale), ZQ = 80° and ZT = 30°, find ZP. 


(1) 30° ' (2) 110° (3) 50° ° . (4) None of the above 


PO|\ TS ZQ = 130° and ZS = 150°. Find the measure of ZQRM. 


52, In the figure below, 


| 

cE 

| . ee 
| 

| 


3 100° i) 120" 


(1)80° (2) 90° ; = 30°, Find the measure of y.« 
53, In the figure below (not to scale), PO || TS, reflex ZQRS = 300° and x - y 
P 72 
R | 
T oi (4) 30° 
(3) 20 101 


(1) 25° 
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54. In the figure below (not t 
then find the measure of ZRMS. 


‘ acy aie as i vibe : — == ee ALL, 
= | MN, and MS \s bisector of ZRMQ, If p ¥ 
o scale), MR 1 MP MQ MN MN » 56, 


° 4) 35° 
(1) 25° (2) 20° i ee angles. If the in of aand cjg 80 
55. Ifa, b are complementary angles and b, c are e supp em the 
(4) 240° 


finda+btc. 3 910° 


Aaa IES H0a) aa erp seats [a We [i748] ia 


> aa 
; “] iy 2. \ 136 
- 


Vale AB) | 
shel 


